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1. PAT VAN PE

Hién nay, khang thudc khang sinh dang 1a vin dé mang tinh toan cau, de doa
nghiém trong dén strc khoe con nguoi. Theo bao cdo ctia T chirc Y té thé gidi
(WHO) niam 2014, mdi nam trén thé gidi co6 khoang 700.000 truong hop tir vong
lién quan t&i khang khang sinh. Béo cdo cho thay tinh khang cao cta Staphylococcus
aureus v6i methicillin 3 dugc phat hién & hau hét cac khu vuc trén thé gidi. O chau
My, Pong Dia Trung Hai, Pong Nam A xay ra khang cephalosporin thé hé thir 3 cta
K. pneumoniae va E. coli, 3dng thoi khang fluoroquinolones cua E. coli [7].

Theo mét sb nghién ciu: tai Bic Phi, Chau Au, An Do va Nga, ty 1€ khang
fluoroquinolon ddi véi cac chung lién cau khuin nhém C (Group C Streptococcus,
GCS) va nhom G (Group G Streptococcus, GGS) (S. dysgalactiae subsp. equsimilis
va S. anginosus) dudi 1%. Khang erythromycin cia GCS/GGS phé bién & nhiéu
qudc gia: 19% & My, 24% & Hong Kong, hon 50% tai Pai Loan va Nhat Ban [2+6].
Mirc d6 khang erythromycin ciia cac ching lién cau khuan nhém A (Group A
Streptococcus, S. pyogenes, GAS) phan 1ap ¢ Nga la 8% [8].

Déi véi cac chung lién cau khuan giy tan méau P, viéc ndng do e ché tdi thiéu
cta penicillin va cac khang sinh khac ngay cang ting chi ra da c6 nhimg thay doi
trong quan thé Streptococcus va su can thiét phai giam sat tinh khang thuéc mot cach
lién tuc [2, 8]. Trong nhitng nim qua, van dé nghién ctru vé d6 nhay cam khang sinh
ctia cic chung lién cau khuan ¢ Viét Nam chua dwoc day du, vi vay viéc nghién ctu
d6 nhay cam khang sinh cua cac chung Streptococcus nhom A,C,G 1a rat can thiét. Bai
bao nay trinh bay mot s6 két qua nghién ciu vé d6 nhay cam khang sinh ciia cac
ching lién cau khuén nhém A, C, G phan 14p tir nhay hong hoc sinh tiéu hoc mét sb
dia phuong cua Viét Nam trong giai doan 2012+2015.

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. P6i twong nghién ciru

- Chiing vi khudn: 67 ching lién cau khuan trong d6 c6 40 chung thudc nhom
A; 07 chung thudc nhom C va 20 ching thudc nhom G, duge phan 1ap tir nhay hong
cua hoc sinh Truong tiéu hoc xa Gio Chau, huyén Gio Linh, tinh Quang Tri, Truong
tiéu hoc x4 Tan Duong, huyén Thity Nguyén, thanh phd Hai Phong, Truong tiéu hoc
Luong Ngoc Quyén, phuong Thinh Pan, thanh phé Thai Nguyén va Truong tiéu hoc
V& Thi Sau, phudng Cham Mat, thanh phd Hoa Binh.
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2.2. Vatliéu
- Méi truong thwce hién khdng sinh do:

Moi truong thach Muller-Hinton (17,5 g/1 Casein peptone, 2 g/1 dich bo, 1,5 g/l
bot ngod, agar).

- Sinh pham va thiét bi PCR.
- Khang sinh:

Cac khang sinh sir dung trong nghién ctru nay gom 11 loai thudc khang sinh
bao gém: ciprofloxacin, norfloxacin, enrofloxacin, tetracyclin, doxycycline, amikacin,
erythromycin, vancomycin, cefotaxim, ceftazidim va cefepim thugc ciac nhoém
fluoroquinolon, tetracyclin, cephalosporin, vancomycin, macrolid va amikacin do
Lién bang Nga san xudt va cung cap.

2.3. Phuong phap va ky thuat

2.3.1. Phuwong phdp nghién cwu: Nghién cuu thuc nghiém invitro trong
phong thi nghi¢m.

- Phat hién pho khéng khéng sinh:

Phd khang khang sinh duoc phat hién bang phuong phap khuéch tan dia, sir
dung dia tiéu chuan (NICF, Saint-Peterburg) trén méi trudng thach Muller-Hinton
b6 sung 4% huyét thanh ngya va 5% mau ctru. Dung dich té bao vi khuan dugc tron
voi agar 1ong va dd 1én trén bé mat moi truong thach Muller-Hinton, dia thach dugc
dé & nhiét d6 phong trong khoang 15 phut dé thach dong lai. Sau d¢, dit khoanh
giéy co thm chét khang sinh Ién trén bé mat dia thach. Pia thach duoc nudi céy o
nhiét do 35°C trong khoang 18 dén 24 gid. Mirc do khang khang sinh cila cac chung
vi khuén dugc danh gia dya trén duong kinh cia vong khang khuan.

- Tiéu chudn dénh gié @6 nhay cam khang sinh:

Mirc d6 khang khang sinh cta vi khuin dugc chia thanh 3 nhém sau: 1) Nhom
nhay cam (S): ching vi khudn bi trc ché boi khang sinh & nong d6 tbi thiéu cua lidu
khuyén céo; 2) Nhém nhay cam trung binh (I): ching vi khudn bi (rc ché & ndéng do
thudc khang sinh cao hon so véi ching nhay cam, thudc gi6i han liéu sir dung theo
khuyén c4o; 3) Nhom khang thudc (R): ching vi khuén khong bi e ché boi thude
khang sinh & nong do cao dugc tao ra trong cc co quan va mo cua nguoi khi sir dung &
liéu dung khuyén céo. Cac gia tri S, I va R dugc danh gia ¢ bang 1.
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Bang 1. Bang tiéu chuan danh gia pho khang khang sinh theo nhom S, I, R

Thube khang sinh ) ﬂgﬁi z?éy ];u'o’ng kinh V(;ng tre che (mgl)
Ceftazidim 5ug <17 18+20 >21
Cefotaxim Sug <22 23+25 >26

Cefepim 30 ug <22 23+24 >25
Ciprofloxacin 5ug <15 16+20 >21
Norfloxacin 10 ng <12 13+16 >17
Enrofloxacin Sug <16 17+19 >20
Erythromycin 15 ng <13 14+17 >18
Tetracycline 30 pg <14 15+18 >19
Doxycycline 30 ug <12 13+15 >16
Vancomycin 30 ug <9 10+11 >12
Amikacin 10 pg <11 12+13 > 14

2.3.2. Danh gid khdng thuéc bang phwong phdp sinh hoc phén ti

- Ky thuat RAPD: Str dung cac doan mdi dic hiéu dya trén trinh tu céc gen
ermA/ermTR, mefA, tetM dé tim hiéu co ché khang thuoc khang sinh doi v6i nhém
macrolid va tetracyclin.

- Trinh ty moi duge trinh bay trong bang 2

Bang 2. Cac moi str dung trong nghién ciru [1]

Gen Poan mdi xudi, 5'—3' Poan mdi nguoce, 5'—3'
ermTR | TGATAGTCAAGCGAAATATAG |[CATTCGCATGCTTCAGCACCT

CTACCTTATTG (ermTR_f) GTCTT (ermTR 1)

mefA |AGTATCATTAATCACTAGTGC |TTCTTCTGGTACTAAAAGTGG
(mefA_f) (mefA )

tetM | TTCAATTGAGTGTCTACGATGT |AGCCCTGTTAGTACCCCAGC
TCGCA (tetM_f) AG (tetM 1)
CCTCCCGCCACC (H2) -

2.4. Xir Iy s6 liéu: Bing cac phuong phap thong ké y hoc.
3. KET QUA VA BAN LUAN

3.1. Do nhay cam khang sinh ciia cac chiing lién cau khuin

Két qua duoc trinh bay & cac bang 3, 4, 5, 6.

52

Tap chi Khoa hoc va Céng nghé nhiét déi, S6 13, 11 - 2017



Nghién ctru khoa hoc c6ng nghé

Bang 3. D0 nhay cam cua lién cau khuan do6i voi vancomycin,
erythromycin va amikacin

Chiing lién ciu Vancomycin Erythromycin Amikacin
khuan SL % SL % SL %
S 40 100 18 45,0 0 0
GAS
1 0 0 1 2,50 0 0
(n=40)
R 0 0 21 52,5 40 100
S 27 100 15 55,6 0 0
GCS/GGS
1 0 0 1 3,70 0 0
(n=27)
R 0 0 11 40,7 27 100

SL: S6 luong; S: Nhay cam; I: Nhay cam trung binh; R: Khang thude

Két qua trong bang 3 cho thdy 100% ching lién cau déu nhay cam véi
vancomycin, dong thoi khang lai amikacin. C6 21 ching GAS (52,5%) va 11 ching
GCS/GGS (40,7%) khang lai erythromycin.

Bang 4. D nhay cam cua céc chung lién cau khuan doi véi nhém tetracyclin

. ; Tetracyclin Doxycyclin
Chiing lién cau khuan
SL % SL %
S 11 27,5 10 25,0
GAS
I 1 2,5 0 0
(n=40)
R 28 70,0 30 75,0
S 14 51,9 16 59,3
GCS/GGS
I 1 3,7 2 7,4
(n=27)
R 12 32,4 9 33,3

Két qua trong bang 4 cho thdy khang sinh nhém tetracyclin c6 hoat tinh & mirc
thap ddi voi cac chung lién cau khuan gdy tan méau B: Lién cau khuan nhom A c¢6
70% chung khang tetracyclin va 75% chung khang doxycyclin. Pbi véi lién cau nhom
C va G cing ghi nhan hoat tinh kém cua tetracycline: c6 12/27 ching GCS/GGS
(32,4%) khang voi tetracycline; c6 9/27 chung GCS/GGS (33,3%) khang voéi
doxycycline.
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Bang 5. D nhay cam cua céc ching lién cau khuan déi véi nhém fluoroquinolon

Chiing lién ciu Ciprofloxacin Norfloxacin Enrofloxacin

khuén SL % SL % SL %
S 24 60,0 24 60,0 21 52,5
GAS I 4 10,0 2 5,00 4 10,0

(n=40) ’ ’ .
R 12 30,0 14 35,0 15 37,5
S 21 77,8 15 55,6 18 66,7

GCS/GGS
I 1 3,70 4 14,8 3 11,1
(n=27)

R 5 18,5 8 29,6 6 22,2

Béang 5 cho thdy: co 12/40 ching GAS (30,0%) va 21/27 ching GCS/GGS
(77,8%) khéng voi ciprofloxacin; 14/40 chung GAS (35,0%) va 15/27 chung
GCS/GGS (55,6%) khang voi norfloxacin; c6 15/40 ching GAS (37,5%), 18/27
chung GCS/GGS (66,7%) khang v&i enrofloxacin.

Bang 6. Do nhay cam cuia cac ching lién cau doi véi nhdém cephalosporin

Chiing lién cu Ceftazidim Cefepim Cefotaxim
khuan SL % SL 2 SL 2
S 40 100 40 100 40 100
GAS
I 0 0 0 0 0 0
(n=40)
R 0 0 0 0 0 0
S 27 100 27 100 27 100
GCS/GGS
I 0 0 0 0 0 0
(n=27)
R 0 0 0 0 0 0

Két qua trong bang 6 cho thdy 100% cac ching lién cau déu nhay cam véi
khang sinh nhom cephalosporin.

Theo mot sb tac gia, hién nay mirc d6 khang erythromycin cia GCS va GGS phd
bién & nhiéu qudc gia: 19% & M¥; 24% & Hong Kong, hon 50% & Dai Loan va Nhat
Ban, nhung con thap & An Do 8%, Puc 5,7% va & Anh 12% [2+6]. Két qua nghién ciru
& Viét Nam giai doan 2012 +2014, cho thdy ty 1& cac chung GCS/GGS khang voi
erythromycin & muc tuong ddi cao (40,7%). Mirc d6 khang ctia GAS d6i véi macrolid
ciing khac nhau va gigi han & nhitng khu vuc dia 1y nhat dinh. Trong nghién ctru nay, ty
1€ khang véi erythromycin cua GAS 1én t61 52,5%, trong khi do & Nga ty 1€ nay chi la
8% [8]. Do do, véi 52,5% ching GAS phan 1ap tai Viét Nam giai doan 2012+2015
khang erythromycin, 70% khang tetracyclin va 75% khang doxycyclin thi viéc sir dung
nhitng khang sinh nay dé diéu tri GAS s& khong hiéu qua ¢ thoi diém nay.
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Dbi voi khang sinh nhom fluoroquinolon, cac nghién ctru cho thay tai Bic My,
Chau Au, An D6 va Nga, mirc d6 khang fluoroquinolon cua lién cau khuin nhém C
va nhém G & mirc thap (dudi 1%) [2, 8]. Tuy nhién, d6i khi van c¢6 nhiing béo céo
vé kha ning khang fluoroquinolon cta cac chung GAS [3]. Hién nay fluoroquinolon
dugc danh gia 1a khang sinh c6 hoat tinh thap ddi voi GAS. Két qua nghién ctru do
nhay cam khang sinh cta lién cau khuéan trong nghién ctru nay cho thiy kha ning
khang cta cac ching GAS ddi véi ciprofloxacin 1 30%, d6i voi norfloxacin 13 35,0%
va d6i véi enrofloxacin 1a 37,5%. Vi vay khong nén sir dung cc khang sinh nay dé diéu
tri cac bénh do lién cau khuan nhom A. Két qua nghién ctru nay ciing cho thiy muc
d6 khang d6i v6i nhom fluoroquinolon ciia GCS/GGS thap hon so v6i GAS.

Khang sinh nhom cephalosporin thé hé thir 3 (cefotaxim, ceftazidim), thé hé
thir 4 (cefepim) va vancomycin 12 nhitng thudc hoat tinh manh chdng lai cac ching
lién cau khuan nhom A, C, G. Két qua trong nghién ctru ndy cho thiy 100% céc
chung lién cau khuan déu nhay cam vé6i cac khang sinh nhom cephalosporin va
vancomycin. Do do, cac khang sinh nay nén dugc st dung dé diéu trj cac bénh do
lién cau khuan nhom A, C va G gay ra.

3.2. Tim hiéu co ché khang khang sinh ciia lién cau khuan

Pé tim hiéu vé co ché khang thudc khang sinh ciia lién cau khuan déi v6i nhom
macrolide, nghién ctru da tién hanh phan tich b suu tap cac chung lién cau khuan phan
lap dugc nham tim ki€ém gen mefA va ermTR. Két qua dugc trinh bay ¢ bang 7.

Bing 7. Két qua phan tich gen mefA va ermTR

Cac chung S6 chiing S6 chiing S6 chiing chira S6 chiing
khang chira gen chira gen ca2 gen khong chira
erythromycin mefA ermTR mefA va ermTR gen
GAS (n=21) 9 0 0 0
GGS (n=20) 14 4 1* ] #*
GCG (n=16) 4 0 0 0

(*): S. dysgalactiae subsp. equisimilis; (**): S. anginosus

Két qua trong bang 7 cho thiy: trong 21 ching GAS khang erythromycin, c6 9
chung chtra gen mefA, khong cé chung nao chira gen ermTR. Trong 20 chiing nhom
G c6 dic diém kiéu hinh khang erythromycin, c6 14 ching chtra gen mefA va 4
chung c6 chtra gen ermTR, 01 chung thudc loai S.dysgalactiae subsp.equisimilis
khang erythromycin chura ca hai gen ermTR va mefA va Olchung thudc loai S.
anginosus khong chira gen nao nhung khang véi erythromycin. Trong s6 6 chung
GCS khang erythromycin, c¢6 4 ching chita gen mefA, khong phat hién thiy ching
nao chura gen ermTR.
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Céc chiing lién cau khuan giy tan huyét p khang macrolid theo 2 co ché [5].
Co ché thir nhat c6 lién quan dén hoat dong cua enzym erithromycinmentilase, san
pham cua gen ermTR (phan nhom ermA) - metyl hoa gdc adenine trong ciu tir 23S
cua rARN, ngan can sy lién két khang sinh. Co ché con lai dua trén sy bom thai
khang sinh phan nhém macrolid cdu tric 14 nguyén tir cacbon (C) (erythromycin,
roxithromycin, clarithromycin), phdn nhém macrolid cdu tric 15 nguyén tir C
(azithromycin) va bao toan tinh nhay cam dbi v6i phan nhoém macrolid cau tric 16
nguyén tir C nho san pham cua gen mefA. Két qua trén cho thiy co ché khang
macrolid cua lién cau khuan khong lién quan dén su hién dién cua cac gen nay trong
hé¢ gen. C6 nhing ching vé dic diém kiéu hinh khang véi erythromycin nhung lai
khong chira gen ermTR va mefA, cb thé ching chia thém mot enzyme
erythromycinmentilase san pham ctia gen ermB va su hién dién ctia chiing trong céc
chung lién cau phén 1ap tai Viét Nam chwa dugc nghién ciru tai thoi diém nay.

Biang phuong phap RAPD da phat hién dugc 34 chung S. pyogenes tir Trung
Qudc va 5 chung S. pyogenes tir Nga c6 chtra cac doan ADN marker kich thude 536
bp [9]. Su twong ddng trinh tu nucleotide ctia doan ADN marker ndy véi trinh ty 2
gen nhay (SPT 1915 va SPT 1916) 1a 98+100%. Nhirng gen nhay nay ddc trung cho
S. pneumonia va truéc day chua timg dugc ghi nhan ddi véi S. pyogenes. Su co mit cua
gen nhay véi kich thudc day du trong hé gen cac chung S. pyogenes dugc khang dinh
bdi sy c6 mat cuia cac gen nhay: SPT 1906, 1907, 1915, 1916, 1931 va tetM.

Nghién ctru b suu tip GAS phén 1ap tai Viét Nam bang phuong phap RAPD da
phat hién thay 100% céc ching chtra doan marker kich thudc 536 bp néi trén. San
pham PCR cho thdy sy c6 mat cta cic gen nhay, trong d6 co gen ferM ma hoa tinh
khéng vdi tetracyclin trong tat ca cac ching dugc nghién ctru. Sy ¢ mit ctia gen nhay
n6i trén & 100% cac ching GAS phan 1ap duoc noi 1én sy tiép nhidm gen nhay tir xa
xua do tién hoa, hodc c6 mot qua trinh nhanh va lién tuc chiém hiru gen nhay cuia cac
chung S. pyogenes tir chung S. pneumoniae trong h¢ vi sinh cua khoang miéng [9].

4. KET LUAN

1. Tat ca cac chung lién ciu khuan nhém A, C, G phan 1ap trong giai doan
2012+2015 déu nhay cam véi nhom cephalosporin va vancomycin, dong thoi khang
amikacin. Ty 1& khang cta lién cau khuidn nhom A dbi vdi tetracyclin 1a 70% va
doxyecilin 1& 75%. Mirc d6 khang ddi voi erythromycin cua lién cau nhom A 1 52,5%,
lién cau khuan nhém C va G 1a 40,74%. Cac khang sinh nhom cephalosporin thé hé
thir 3,4 va vancomycin dugc coi 1a nhimng thude thiét yéu cé thé sir dung dé diéu tri
cac bénh do lién cau khuén nhom A, C va G gdy ra.

2. Khéng phat hién thdy mbi lién quan giita su c6 mit cia cac gen mefd va
ermTR trong co ché khang erythromycin ciia cac chiing lién cau khuan. Trong hé gen
clia cac chung lién cdu khuan nhom A c6 doan gen nhay chira gen khang tetracyclin.
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SUMMARY
ASSESSMENT OF ANTIBIOTIC SUSCEPTIBILITY IN STREPTOCOCCI
GROUPS A, C, G ISOLATED FROM THROAT MUCUS OF PRIMARY
SCHOOL PUPILS IN THE PERIOD 2012 - 2015

Antibiotic resistance is a global problem, and serious threat to human health.
Study on antibiotic susceptibility in streptococci strains group A, C, G isolated from
primary school pupils in Viet Nam during 2012+2015 showed that all streptococci
strains were susceptible to cefalosporins and vancomycin as well, simultaneous
resistance to amikacin. The resistant rate of GAS to tetracycline and doxycillin were
70% and 75%, respectively. The rate of erythromycin tolerance of GAS was 52.5%
and 40.74% in that of GCS/GGS. The third and fourth generation cephalosporin
antibiotic group and vancomycin are considered as essential drugs for treating group
A, C and G streptococcal infections. The correlation between mefA and ermTR genes
in streptococci genome in the macrolide resistant mechanism were not detected. A
tetracycline resistant gene in the jumping gene of the GAS genome was found.

Tir khéa: Khdng khdng sinh, lién cau khudn; Antibiotic resistance, streptococci.
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